ABSTRACT Forty-four patients coming to surgery for carcinoma of the bronchus underwent preoperative staging of the mediastinum by computed tomography (CT scanning) 
Surgical exploration of the mediastinum using cervical mediastinoscopy, supplemented in left upper-lobe tumours by left anterior mediastinotomy, has become an established staging procedure before thoracotomy. Some dissatisfaction with this invasive procedure, however, and the increasing use of computed tomography for visualising the mediastinum led us to carry out a prospective study to evaluate the accuracy of these two techniques in the preoperative staging of lung cancer.
Patients and methods
Forty-four patients-30 men and 14 women aged 50- 70 years (mean 62-5 years)-with known or presumptive bronchogenic carcinoma, referred for surgery to the thoracic unit at University College Hospital, were studied before operation with the EMI scanner (whole-body scanner model 5005). Cuts 13 mm thick were taken at 2 cm intervals throughout the chest and upper abdomen. Mediastinal invasion was deemed present if the tumour opacity could not be separated from the mediastinum, and any opacities within the mediastinum greater than 1 5 cm in diameter were considered pathological glands. The computed tomography findings were known to the surgeon, but they did not influence management. All patients underwent surgical exploration of the mediastinum before thoracotomy. Tumours of the left upper lobe were assessed by left anterior mediastinoscopy, at first in addition to mediastinoscopy but latterly on its own. All other patients underwent cervical mediastinoscopy.
Tissue diagnosis was provided by sputum cytology in seven cases, by percutaneous needle biopsy of the tumour in 10, and by bronchoscopic biopsy in 18. In nine cases diagnosis was established only at operation from tissue obtained at mediastinoscopy or thoracotomy. Eight of these tumours were No but in one case invasion was present, which had been missed by both staging techniques. In addition, there were three N and one N2- Stage 3 tumours where findings at mediastinoscopy were normal In 10 cases thoracotomy was undertaken after mediastinal exploration had given negative results, where it might be argued that surgery was inappropriate. These cases could be considered as our failures of assessment and they represent the false-negative results of mediastinal exploration. The failures fall into four groups:
(1) Two lower-lobe tumours were unresectable at thoracotomy because of invasion into the mediastinum beyond the reach of the mediastinoscope. This invasion had been predicted from the CT scans. (2) One patient was found to have multiple deposits of adenocarcinoma. These additional deposits had been missed on the CT scan. (3) There were four No lesions which were resected despite local mediastinal invasion. The invasion was noted on the CT scan in two cases, but missed in two others. In all four cases (two upperlobe and two lower-lobe tumours), the invasion was beyond the reach of the mediastinoscope. (4) Three patients underwent resection and their tumours were retrospectively staged as N2. In the case of one left upper-lobe tumour assessment was made inappropriately via cervical mediastinoscopy and an affected gland outside the aortic arch was found at thoracotomy. A second left upper-lobe lesion was assessed via a left anterior mediastinotomy and an affected gland in the subaortic fossa was wrongly interpreted as atheroma in the aortic arch. The third case was a lower-lobe tumour with microscopic deposits in the main carinal glands. In none of these three cases did computed tomography detect that nodes were affected.
In the case of four tumours (two resectable) computed tomography accurately predicted the abnormality, but in the other six cases (five resected) the abnormality escaped detection at mediastinoscopy and computed tomography. Where computed tomography predicted a normal mediastinum but hilar enlargement, mediastinal exploration again gave normal results and added nothing to the assessment. All eight tumours were resectable, but pneumonectomy was necessary in five patients (63%). The finding of a normal mediastinum and hilar enlargement at preoperative computed tomography thus allows the surgeon to dispose with mediastinal exploration and to predict that pneumonectomy is likely to be necessary. These tumours were also more advanced at postsurgical staging; only three were N0, three were N,, and two were N2 lesions. Invasion was not present in any of these cases. Other authors have shown the low accuracy of computed tomography in detecting tumour affecting hilar glands. 12 A CT scan suggesting affected mediastinal glands or mediastinal invasion is not a contraindication to surgery. Mediastinal exploration was undertaken and in just under half of our cases (11/23) this suggested that the mediastinum was normal. This did not always prove to be the case at thoracotomy, however, and two of the 11 tumours were unresectable. Resection was possible in the other nine cases, eight tumours being No and one N,, although in two cases a minor degree of invasion was present. Clearly mediastinal exploration is not without its faults. In particular, the sensitivity with which it assesses mediastinal invasion in lower-lobe tumours (17%) is very poor, but mediastinal invasion found at mediastinoscopy inevitably signals unresectability by the usual criteria, whereas when computed tomography predicts the presence of mediastinal invasion this may in fact be absent and even if present it need not prevent resection. Whether a minor degree of mediastinal invasion makes resection undesirable is not yet established. We had four lower-lobe tumours where invasion was predicted by computed tomography but the findings at mediastinal exploration were normal. Two of these tumours proved unresectable because of invasion and the other two were No lesions, a minor degree of invasion being confirmed in one case. Mediastinal exploration remains attractive to the surgeon since its 100% specificity in identifying affected mediastinal glands or invasion means that no one is denied surgery inappropriately.
Discussion

Conclusions
(1) Where a CT scan of the mediastinum and hilum is normal, mediastinal exploration may be omitted before thoracotomy.
(2) Where the CT scan shows the mediastinum to be normal but suggests that the hilum is abnormal, mediastinal exploration may similarly be omitted.
(3) Where the CT scan shows an abnormality of the mediastinum, mediastinal exploration should be undertaken; if this gives normal findings thoracotomy is justified. (4) In units with no CT scanning facilities equally good results may be achieved with the routine preoperative use of mediastinal exploration.
We must counsel care in the translation of these results to other units since the resolution of CT scanners may vary and the manipulation of the software may affect the quality of the image and its interpretation.
